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Abstract: From 2021 to 2022, a total of six sowing dates, B1(3/10), B2(3/20), B3(3/30), B4(4/9), B5(4/19) and
B6(4/29), were set up in Qingzhen, Guiyang, using Wan Nuo 2000(A1), Nongke Nuo 336(A2), and Caitian Nuo 6
(A3) as the experimental materials, to measure the photosynthetic characteristics of the fresh maize at silking stage,
the carbon and nitrogen metabolites at grain filling stage, and the yield. The results showed that the sowing date and
variety significantly affected the photosynthetic indexes of leaves, and delayed sowing was conducive to the improve-
ment of photosynthetic characteristics. Late sowing is not conducive to the accumulation of starch, but is favorable to
the increase of soluble sugar and protein content. Over two years, yields were significantly lowest for B1 and B2 sow-
ing dates, and the A2 variety consistently showed the lowest yield. Gray correlation analysis showed that relative
chlorophyll content and soluble sugar were the key photosynthetic indexes and carbon and nitrogen metabolite affect-
ing yield, respectively. In conclusion, delayed sowing in mid—early April in Qianzhong area and matching suitable
varieties is conducive to improving the photosynthetic characteristics of fresh maize, coordinating the balance of car-
bon and nitrogen metabolites, and promoting the enhancement of yield.
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Fig.1 Average temperature and precipitation during the growth period of fresh maize
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Table 1  Effects of sowing date on LAI, SPAD values, and photosynthetic gas parameters of fresh maize during silking period

b % 1 LAIL Ss/f\)g[\)/iie P,[emol/(m*+s)] G[pmol/(m’+s)] Ci{pmol/(m’+s)] T[mmol/(m’s)]

Variety  Sowing date
2021 2022 2021 2022 2021 2022 2021 2022 2021 2022 2021 2022

Al B1 260b  277b 64.65a 66.0la 2286c 2531c¢ 0.17b 025ab 162.87 abc 209.87a 3.12b  3.40c¢
B2 283a 3.0lb 6397a 5899b 23.78bc 2945ab 0.20b 029a 190.90ab 199.62ab 3.30b 5.84a
B3 248b  329b 58.84bc 56.45b 27.19ab 26.56abc 0.18b  0.19b 132.04bc 13993c¢ 3.35b 4.56b
B4 299a  3.08b 56.98bc 57.24b 26.04 abc 30.20a  0.24ab 0.29a 160.28 abc 208.99a 3.96ab 4.72b
BS 290¢  45la 560lc 5582b 25.12bc 25.08c¢c 0.20b  0.26ab 12026 ¢ 220.19a 4.58a 4.18be
B6 345a  281b 5925b 5889b 29.55a 25.71bc 029a 0.19b 212.59a 16447bc 475a  3.99 be
A2 Bl 302a 26la 6208a 63.76a 2653b 2899ab 0.17b 0.26a 128.84bc 193.03ab 345b 3.71b
B2 3.10a 3.11a 60.58a 56.81b 2691b 29.68ab 020b 0.28a 156.65b 200.82ab 3.37b 543a
B3 261b 296a 5601b 53.67c¢ 24.83b 28.16ab 0.17b 023a 140.14bc 16696bc 3.39b 542a
B4 283a 236a 54.69b 56.09bc 24.82b 26.88b 0.19b 026a 129.65bc 21490a 4.88a 44 ab
BS 332a 270a 54.03b 54.44bc 2475b 30.09a 0.17b 028a 105.83c¢ 196.04ab 4.18a 4.96a
B6 359a 3.13a 5459b 57.49b 3144a 27.01ab 029a 023a 20238a 14390c 4.87a 5.10a
A3 Bl 320a  3.27ab 66.83a 6527a 24.82bc 29.63b 0.19¢ 035a 129.65b 239.88a 4.88b 523a
B2 297a  3.17ab 61.11b 5594cd 30.38a 28.18bc 0.27a 023¢ 199.94a 172.28c¢ 4.14bc 4.90 ab
B3 298a 275b 5743c¢ 530ld 29.00a 27.87bc 02lbe 0.22¢ 15444ab 17139¢ 3.58cd 5.28a
B4 249a 3776a 58.07c¢ 58.07c 21.66c 3482a 0.16c 036a 13239b 209.61b 3.19d 549a
BS 358a 3.20ab 54.76d 55.19c¢d 30.37a 2897c¢ 03la 028b 168.98ab 212.85ab 6.05a 4.69 ab
B6 3.08a 3.13ab 59.93bc 61.71b 28.29ab 25.71bec 0.27ab 0.19¢ 205.84a 16447c¢ 453b 399b
W B1 294 abc 2.88b 64.52a 65.0la 25.19bc 28.11bc 0.18c 029ab 141.55b 216.23a 390cd 4.36¢
B2 297abc 3.10a 61.89b 5725¢ 27.03ab 29.85ab 0.22b 026b 182.50a 190.34bh 3.60de 5.38a
B3 269¢  3.00ab 5742c¢ 5438d 26.35abc27.58cd 0.18c¢c 021c¢ 144.79b 160.01c¢ 3.40e 5.11ab
B4 277bec  3.07a 56.58d 57.14c¢ 24.63c¢ 30.90a 02bc 0.30a 141.87b  210.90ab 4.09 be 4.80 be
BS 327ab 347a 5493c¢ 55.15d 273lab 2832bec 023ab 0.28ab 137.70b 208.74ab 5.08a  4.65 be
B6 337a 3.02ab 5792¢ 5937b 2792a 26.11d 026a 0.20c¢ 202.11a 158.59¢ 436b 4.30c¢

ri A Al 288a 325a 5995a 5890a 2492h 27.63b 021b 024b 16637a 187.79a 3.76b 4.45b
A2 298a 28la 5748b 57.05b 26.66a 284lab 020b 025ab 142.88b 186.14a 4.02b 4.86a
A3 313a 32la 5896a 582ab 27.64a 2929a 024a 027a 166.00a 196.14a 4.44a 4.95a
G ST S 1.49%% 67.05%% 1.97#% 5.26%% 4.21%% 5.98%%
i A 2.80 17.55%% 10.23% 8.71% 4.24 15.41%
A oy 3.01 5.60%* 24.79 41.67* 43.5] %% 58.58%
R A 2.38% 233 2.17%% 1.80% 1.00 6.50%
FRIXAEDy 1.91 7.96% 6.25 8.59 11.39% 15.56
mn ARy 1.10 1.70 0.35 1.04 1.52 0.69

TE AN RVING PR R AR TR 22 571K 5% B E A s SR |3 m e 5% M 19K F- 225 35 . T &I
Note: The different small letters represent significance at 0.05 levels; * and ** indicate significant difference at the 5% and 1% levels, respective-

ly. The same below.
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Table 2 Effects of sowing date on the yield and yield components of fresh maize

724 (kg/hm?) A (P /) Tk o) ThiHi(g)
ih i itk Yield Effective ears Kernels per ear 1 000-grain weight
Variety Sowing date
2021 2022 2021 2022 2021 2022 2021 2022
Al B1 19441.64h 17475.69a 3714286a 41587.30a  503.56a 547.13 a 336.46 a 4315a
B2 19706.05b 18804.71a 36507.94a 4412698a  522.22a 523.67 a 379.82a 356.07 ¢
B3 18694.17b 18289.22a 38730.16a 44761.90a  506.53 a 568.49 a 340.71 a 392.54 abe
B4 23602.16a 18103.81a 34285.71a 42539.68a  484.44a 538.18 a 218.02b 403.73 ab
B> 2361229a 17901.36a 36507.94a 42539.68a  522.69a 548.73 a 422.07 a 372.04 be
B6 2364234a 18672.55a 37142.86a 4412698a  529.13a 503.78 a 396.33 a 382.12 be
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4R 2 Continued 2
Pt (kg/hm?) i RAEE (R /hm?) FERIEICRE) T-RiTE (g)
i i Yield Effective ears Kernels per ear 1 000—grain weight
Variety Sowing date
2021 2022 2021 2022 2021 2022 2021 2022
A2 Bl 18481.80b 15105.82a 32380.95a 43809.52a  519.71a 525.80 ¢ 371.83a 316.15 ¢
B2 1534536b 16939.16a 2984127a 43809.52a  497.68a 534.69bc  323.03a 382.59 b
B3 17842.62b 15521.06a 3428572a 40952.38a  515.64a 576.51ab  390.55a 305.92 ¢
B4 23810.71a 17785.88a 3682540a 41269.84a  539.38a 558.09bc 26628 a 407.05 ab
B5 2576546a 1654557a 3809524a 41269.84a  511.02a 592.49 a 369.77 a 381.07 b
B6 23214.68a 17243.80a 3682540a 42539.68a  527.18a 511.57 ¢ 268.67 a 421.14a
A3 BI 18330.69b 17800.00b 35238.09b 41587.30b  493.44ab 50848 a 341.08 b 426.15a
B2 17197.95b 18788.07a 33650.79b 4444444 ab 43630 ¢ 463.62 a 417.82a 383.55 b
B3 20988.96a 17473.74b 4984127a 43809.52ab 438.13 ¢ 456.98 a 32591b 394.99 ab
B4 2488421a 16909.06b 3682540b 43174.60ab 45744bc  478.39a 41747 a 394.72 ab
B5 26326.66a 18237.24a 37142.86b 47301.59a  449.64c 49249 a 383.77ab  366.02b
B6 23628.34a 18313.80a 37460.32b 4412698ab 52698 a 547.13 a 388.69ab  371.24b
% 1 Bl 18751.38 cd 17016.06b 34920.63b 42328.04a  510.77a 527.14a 349.79ab  391.27 ab
B2 1741645d 18177.31a 33333.33b 4412698a  512.09a 507.33 a 373.56ab  374.07 be
B3 1917525¢ 1765023 ab 40952.38a 43174.60a  511.01a 551.10a 35239ab 36448 ¢
B4 24099.03ab 18266.25a 35978.84b 42328.04a  525.86a 524.89a 300.59 b 401.83 a
B5 25234.81a 18259.23a 37248.68ab 43703.70a  455.96a 544.57 a 391.87 a 373.04 be
B6 23495.12b 18410.05a 37142.86ab 43597.88a  478.02a 504.97 a 351.23 ab 391.5 ab
i A Al 21449.77ab 18207.89a 36719.58ab 4328042a  51143a 540.45 a 3489ab  389.67a
A2 20743.44b 1724577b 34709.00b 42275.13a  51844a 549.86 a 331.69 b 368.99 b
A3 21892.80a 1843590a 38359.79a 44074.07a  466.98b 489.69 b 379.12 a 389.44 a
A5 AR #% W 20.37% 2.66% 0.52 8,79
fn i 8.54% 5.65%* 16.63%* 5.10%%
A 127.56% 99,38 6.96%* 4.86*
<l 1.38%# 171 1.06 7.51%%
FEHIAFA 17.38%* 2.84% 1.54 2.78%
Fn XAy 0.47 0.65 0.32 3.19%
24 HEBMESENMBREREVRS=EMNRKEXBEESHT

&3

EEFHESHIBRAR =Y 5= BRI K BXERES T

Table 3 Grey correlation analysis of photosynthetic characteristic parameters and carbon and nitrogen metabolites with yield

& br SPADH c c TE AEERE AR ARt
Index SPAD value Starch  Soluble sugar ~ Protein C/N
e 0.749 0.795 0.739 0.661 0.655 0.653 0.691 0.691 0.718 0.634
H & 2 1 3 7 8 9 6 5 4 10
G 0.770 0.844 0.793 0.682 0.685 0.681 0.657 0.751 0.709 0.661
H & 3 1 2 7 6 8 10 4 5 9
Tk %k 0.706 0.762 0.751 0.691 0.715 0.650 0.678 0.806 0.687 0.658
& 5 2 3 6 4 10 8 1 7 9
TRiTE 0.734 0.803 0.740 0.629 0.699 0.720 0.688 0.768 0.719 0.652
E &4 4 1 3 10 7 5 8 2 6 9
SEHIEERE 0.740 0.801 0.756 0.666 0.689 0.676 0.679 0.754 0.708 0.651
H 4 4 1 2 9 6 8 7 3 5 10

T P BERELP=05
Note: Distinguishing coefficient P=0.5.
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